Effect of methylmercury on glutamate-cysteine ligase expression in the placenta and yolk sac during mouse development.
The placenta and the yolk sac play critical roles in fetal development, including protection from oxidative stress through the presence of detoxifying enzymes. Glutathione (GSH; gamma-glutamylcysteinylglycine), a crucial molecule in the maintenance of cellular redox status, plays a critical role in development, and it is also protective against methylmercury toxicity. Glutamate-cysteine ligase (GCL), the enzyme that catalyzes the rate-limiting step in GSH synthesis, is widely expressed in the mouse embryo and extraembryonic membranes throughout development. The aim of this study was to investigate the effect of low-level subchronic methylmercury exposure on GCL expression in the mouse placenta and yolk sac, after describing the basal developmental expression of the enzyme in these tissues. We found that basal mRNA expression levels increased dramatically in the placenta and the yolk sac at gd 18, whereas protein levels did not increase in parallel with the mRNA. We also found that methylmercury induced GCLc mRNA expression in the placenta at gd 18 in a dose-dependent manner, suggesting an important role for this enzyme in the response of the placenta to toxicants. These changes in expression may be useful as a biomarker of MeHg exposure during development.